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(57) Abstract: A method for 
controlling routing information for 
intellectual peripherals (IPs) in a 
subscriber-based ring-back-tone service. 
The routing infomiation to be routed to 
IPs (50) corresponding to subscribers 
is classified on a subscriber telephone 
number-by-number basis, a subscriber 
telephone office number-by- number 
basis, a subscriber telephone office 
number group-by-group basis or a 
subscriber's major activity area-by-area 
basis according to a selection. The 
classified routing information is set and 
registered in a home location register 
(HLR) (10). When the HLR (10) 
receives a location registration request 
message from a terminal of an arbitrary 
subscriber, a corresponding routing 
information item to be routed to an IP 
(50) corresponding to the subscriber's 
terminal among the classified, set 
and registered routing information is 
contained within a response message 
to the location registration request 
message, and the response message 
is provided to a terminating mobile 
switching center (T MSG) (32). 
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METHOD FOR CONTROLLING ROUTING INFORMATION FOR INTELLECTUAL 
PERIPHERALS IN SUBSCRIBER-BASED RING-BACK-TONE SERVICE 

5 Technical Field 

The present invention relates to a method for controlling routing information for 
intelligent peripherals (IPs) in a subscriber-based ring-back-tone service, and more particularly to a 
method for controUiag routing information iBrom mobile switching centers (MSCs) of a mobile 
10 communication network to intelligent peripherals (IPs) which provide ring back tones in the form 
of specified sounds, when implementing a subscriber-based ring-back-tone service for improving 
an existing uniform ring-back-tone service by providing the specified sounds desired by caUed 
subscribers as the rii^ back tones. 

15 Backeromd Art 

There is conventionally used a method for allowing a terminating mobile switching 
center (MSG) to provide a uniform ring back tone to a caller when the caller tries to make a 
telephone caU in an existing mobile communication network. However, since the conventional 

20 method uniformly provides the same ringing tone, the caller cannot determine the existence of a 
wrong connection until a called party makes a response. 

There has been recently proposed a method for providing advertising jingles in place of 
the uniform ring back tone. The proposed method provides a specified advertising jingle selected 
by a commiinication network provider to a subscriber. At this time, the subscriber is not entitled 

25 to select a desired advertising jingle. Where the subscriber hears the specified advertising jingle, 
the communication network provider provides a predetranined fiee talk time to the caller. The 
proposed method also has a problem that the caller cannot determine the existence of a wrong 
connection until a called party malces a response. Furthermore, the proposed method has another 
problem that various ring back tones desired by the subscriber cannot be provided. 

30 To address the above-described problems, methods for providing a subscriber-based 

ling-back-tone service which services, to the caller, a specified sound registered or selected by the 

1 
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called subscriber in place of an existing ring back tone, have been previously proposed by the 
applicant of the present invention. The previously proposed methods will be described with 
reference to FIGS. 1 and 2. 

FIG. 1 is a flowchart illustrating a method for providing the subscriber-based ring-back- 

5 tone service using a terminating mobile switching center (MSG) previously proposed by the 
applicant of the present invention. This method is disclosed in Korean Patent Application No. 
2002-0010006 med onFebruaiy 25, 2002. 

First, if an arbitrary caller sends a call connection request to a service subscriber 
(hereinafter, referred to as a "called subscriber") using the caller's terminal (hereinafter, referred to 

10 as a "calling terminal"), a corresponding originating MSG (0_MSC) 31 requests that a home 
location register (HLR) 10 provide destination location information (SlOl). 

In response to the destination location information request, the HLR 10 requests that a 
tenninating MSG (T_MSC) 32 provide routing information (S102). The T_MSG 32 provides, to 
tihie HUR. 10, the routing information, i.e., a temporary local directory number (TLDN), as a 

15 response to the request (S103). 

The HLR 10 makes a response to the destination location information request contained 
at the above step SlOl by sending the routing information to the 0_MSG 3 1 (SI 04). Then, the 
0__MSG 31 sends an ISDN User Part (ISUP) call connection rcquest to the T_MSC 32 on the 
basis of the routing information and then establishes a communication path between the O JVISG 

20 31 andtheT_MSG 32 (S105). 

If the T_MSC 32 receives location informadon of a corresponding called terminal from 
the HLR 10 when registering the location information of the corresponding called terminal therein, 
and then determines that the called terminal corresponds to a service subsaiber and is in a service 
activation state on the basis of service setting information and routing information to be routed to 

25 an intellectual peripheral (IP) 50 previously stored in its own device (or a visitor location register 
(VLR)), the T_MSG 32 sends the ISUP call connection request to the IP 50, establishes a taink 
communication path between the TJMSG 32 and the IP 50 and provides originating and 
tenninating telephone numbers to the IP 50 (S 1 06). As a result, a common communication path 
is established between Ihe 0_MSG 3 1, the TJVISG 32 and the IP 50. For reference, the service 

30 setting information and routing information are contained in a location registration response 
message that is sent from the HLR 10 to the T_MSG 32 when the location information of the 
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corresponding called terminal is registered 

On the basis of the originating and tenninating telephone numbers, the IP 50 requests 
that an IP server 70 provide a sound code (S107). In response to the request, the IP server 70 
searches for the sound code linked to the received originating and tenninating telephone numbers 
and transfers the searched sound code to make a response to tiie request contained at the above 
step S107 (S108). The BP 50 sends a replacemrat sound corresponding to the transferred sound 
code to ttie calling terrninal through the established communication path in place of a ring back 
tone(S109). 

If the called subscriber receives a telephone call while the replacement sound is 
transferred in place of the ring back tone, the TJMSC 32 recognizes the fact that the called 
subscriber has received the telephone call, and sends an ISUP call release request to the IP 50 so 
that the IP 50 can release an ISUP call (SI 10), Simultaneously, communication between the 
caller and the called subscriber is performed over the communication path between the 0_MSC 
3 1 and the T_MSC 32 (Sll 1). 

FIG. 2 is a flowchart illustrating a method for providing the subsadber-based ring-back- 
tone service using an originating mobile switching center (MSG) previously proposed by the 
applicant of the present invention. This mefhod is disclosedi in Korean Patent Application No. 
2002-0047212 filed on August 9, 2002. 

First, if an arbitrary caller sends a caU connection request to a terminal (or called 
terminal) of a service subscriber (hereinafter, referred to as a "caUed subscribed) using the caller's 
taminal Otiereinafter, referred to as a "calling terminal"), a corresponding originating MSG 
(0_MSC) 31 requests that a home location register (HLR) 10 provide destination location 
information (8201). 

In response to the destination location information request, the HLR 10 requests that a 
tenninating MSG (JJASC) 32 provide routing information (S202), The T_MSG 32 provides, to 
the ELR 10, the routing information, i.e., a temporary local directory number (TLDN), as a 
response to the request (S203). 

The HLR 10 makes a response to tiie destination location information request contained 
at the above step 8201 by sending the routing information to the O JMSC 3 1 . When maldng the 
response, the HLR 10 confirms a subscriber profile and determines whether a corresponding called 
party is a service subsaiber, i,e., whether the called terminal is subscribed to the service (S204). 
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If the corresponding called party is not a service subscriber, the HLR 10 contains only 
the TLDN within a response message to the destinalion location information request, and sends the 
response message to the OJMSC 31 (S205-1). On the other hand, if the corresponding called 
party is the service subscriber, the HLR 10 contains service setting information and routing 
information (e.g., routing digits used for routing information to an intellectual peripheral (IP) 50) to 
be routed to tiie IP 50 within the response message, and sends tihe response message to the 
O^MSC 31(8205-2). 

In response to the response message from the HLR 10 according to a result of the 
performance of the above step S205-1 or S205-2, the 0_MSC 31 sends a trunk (or ISUP) call 
connection request to only the T_MSC 32 and then establishes a communication path between the 
OJvlSC 3 1 and the T_MSC 32 (S206). At this time, the OJMSC 3 1 selectively sends the ISUP 
call connection request to the IP 50 and then establishes a communication path between the 
0_MSC 31 and the IP 50 (S207). 

If liie communication path has been established between the 0_MSC 3 1 and the IP 50 at 
the above step 8207, the IP 50 requests an IP server 70 to provide a soxmd code on Ihe basis of 
originating and terminating telephone numbers (S208). In response to the request, the IP server 
70 searches for the sound code linked to received originating and terminating telephone numbers 
and transfers the searched sovind code to make a response to the sound code request contained at 
the above step S208 (S209). The IP 50 sends a replacement sound corresponding to the 
transferred sound code to the calling terminal through the established conununication path in place 
of a ring back tone (S210). 

If the called tenninal receives a telephone call while the rq)lacement sound is transferred 
in place of the ring back tone, the OJMSC 31 recognizes the fact that the called tenninal has 
received the telephone call and sends an ISUP call release request to the IP 50 so that the IP 50 can 
release an ISUP call (S211). Simultaneously, commvinication between a caller and a called 
subscriber is performed oyer the communication path between the 0_MSC 3 1 and the TJMSC 32 
(S212). 

Since the number of service subscribers is small when a service is initially provided, a 
single ff 50 or a small number of IPs 50 are shared between a plurality of MSCs 3 1 and 32 that are 
distributed throughout the natioiL However, where the number of service subscribers increases, 
there is a problem in that trunk resources coupled to the single IP 50 or the small number of IPs 50 
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aie conceatratedly and excessively occxq)ied and hence a service disable state can be caused. 
Disclosure of the Invention 

5 Thacefore, the present invention has been made in view of the above problems, and it is 

an object of the present invention to provide a method for controlling routing information for 
intellectual peripherals (IPs) in a subscriber-based ring-back-tone service, vAdch can appropriately 
provide the service and prevent a service disable state by efficiently employing trunk resources 
coupled between mobile switchmg centers (MSCs) and IPs. 

10 In accordance with the first aspect of the present invention, the above and other objects 

can be accomplished by the provision of a method for controlling routing information for 
intellectual peripherals (IPs) in a subscriber-based ring-back-tone service, the routing information 
beii^ controlled by a home location register (ULR) while the subscriber-based ring-back-tone 
service is processed using a terminating mobile switdiing center, comprising the steps of: (a) 

15 classifying the routing information to be routed to the IPs corresponding to subscribers on a 
subscriber telephone number-by-nximber basis, a subscriber telephone office niomber-by-number 
basis, a subscriber telephone office number group-by-group basis or a subscriber's major activity 
area-by-area basis in response to a selection, and setting and registering the classified routing 
information in the HLR; and (b) when the HLR receives a location registration request message 

20 firom a terminal of an arbitrary subscriber, allowing the HLR to contain, within a response message 
to the location registration request message, a corresponding routing information item to be routed 
to an IP corresponding to the subscriber's terminal among the classified, set and registered routing 
information and to provide the response message to a corresponding mobile switching cento:. 

In accordance with the second aspect of the present invention, the above and other 

25 objects can be accomplished by the provision of a method for controlling routing information for 
intellectual peripherals (IPs) in a subscriber-based ring-back-tone service, the routing information 
being controlled by a home location register (HLR) while the subscriber-based ring-back-tone 
service is processed using an originating mobile switching center, comprising the steps of: (a) 
classifying the routing information to be routed to the IPs corresponding to subscribers on a 

30 subscriber telephone number-by-number basis, a subscriber telephone office number-by-number 
basis, a subscriber telephone office number grovrp-by-group basis or a subscriber's major activity 
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area-by-area basis in response to a selection, and setting and registering the classified routing 
information in the HLR; and (b) when the HLR receives a destination location information request 
message fiom the originating mobile switching cent^ according to a call connection request fix)m 
a calling terminal to a called terminal, allowing the HLR to contain, within a response message to 
5 the destination location information request message, a corresponding routing information item to 
be routed to an IP corresponding to the subscriber's called terminal among the classified, set and 
registered routing inf(Mmation and to provide the response message to the originating mobile 
switching center. 

In accordance with the first and second aspects, a large number of IPs may be preferably 
10 configured so that sounds for subscribers associated with the routing infomiation classified on the 
subscriber telephone number-by-number basis, the subscriber telephone oflBce number-by-number 
basis, the subscriber telephone office number group-by-group basis or the subscriber's major 
activity area-by-area basis can be distributed. 

15 Brief Desodption of the Drawings 

The above and other objects, features and other advantages of the present invention will 
be more clearly understood fi'om the following detailed description taken in conjiniction with the 
accompanying drawings, in which: 
20 FIG. 1 is a flowchart illustrating a method for providing the subscriber-based ring-back- 

tone service using a terminating mobile switching center previously proposed by the applicant of 
the present invention; 

FIG. 2 is a flowchart illustrating a method for providing the subscriber-based ring-back- 
tone service using an originating mobile switching center previously proposed by the applicant of 
25 the present invention; 

FIG. 3 is a block diagram illustrating a subscriber-based ring-back-tone service system to 
which a method of the present invention is applied; 

FIG. 4 is an exemplary view illustrating network connection relations between mobile 
switching centers (MSCs), gateways (CGSs), intellectual peripherals (IPs) and IP servers 
30 associated with the system shown in FIG. 3 ; 

FIG. 5 is a flowchart illustrating the method for controlling routing information for IPs in 
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a subscriber-based ring-back-tone service in accordance with the first embodiment of the present 
inventior^ and 

FIG. 6 is a flowchart illustrating the method for controlling routing information for IPs in 
the subscriber-based ring-back-tone service in accordance with the second embodiment of the 
5 present invention. 

Best Mode for Carrying Out the favention 

Now, a method for controlling routing information for intellectual peripherals (IPs) in a 

10 subscriber-based ring-back-tone service in accordance with preferred embodiments of the present 
invention will be described in detail with reference to the annexed drawings. 

FIG. 3 is a block diagram illiostrating a subscriber-based ring-back-tone service system to 
vAnch the method of the present invention is ^plied As shown in FIG. 3, the system includes a 
home location registers (HLR) 10; an originating mobile switching center/visitor location register 

15 (0_MSCyVLR) 31 and a terminating mobile switching center/visitor location regist^ 
(T_MSCAnLR) 32 for communicating with the HLR 10 over a signalling ^stem (SS) No. 7 
network based on signalling transfer protocol (STP); an intellectual peripheral (IP) 50 coupled to a 
gateway (CGS) for communicating wdth tiie OJVESCyVLR 31 and tiie TJVlSCyVLR 32; an P 
server 70 for communicating data with the IP 50 over an Intemet network 60; a subscriber 

20 database 80 coupled to the HLR 1 0 over the Intemet network 60; and a web server 1 00 coupled to 
the Intemet network 60 over a gateway 90 for communicating witii the IP 50 and the IP server 70. 

The HLR 10 has all functions as an existing network element. Further, the HLR 10 
newly and additionally sets first information indicating the existence of a replacement sound for a 
ring back tone and second information associated with routing information to be routed to the IP 

25 50 as called-subscriber profile information in advance. The first and second information items 
are set and stored as supplementary service subscription information of a called-subscriber profile. 

In order for the method of the present invention to be appropriately implemented, the 
HLR 10 classifies the routing information of the second information on a subscriber telephone 
number-by-number basis, a subscriber telephone office number-by-number basis, a subscriber 

30 telephone office number group-by-group basis or a subscriber's major activity area-by-area basis 
in response to a selection of an operator, etc., and stores the classified information. As one 
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example, in accordance with the fibrst aspect of the present invention, the HLR 10 receives a 
location registration request message from an arbitrary subscriber, contains the routing information 
of the second information corresponding to the subscriber among the classified information items 
within a response message to the location registration request message, and provides the routing 
information through the response message to the TJvlSCyVLR 32, As another example, in 
accordance with the second aspect of the present invention, the HLR 10 receives a destination 
location information request message from tiie OJVISCWLR 31, contains the routing information 
linked to a corresponding called subscriber among the classified infoimation items within a 
response message to the location registration request message, and provides the routing 
information through the response message to the O^MSCWLR 3 1 . 

The 0_>lSCyVLR 31 and the T_MS(7VLR 32 have all fimctions as existing networks 
elements. As one example, in accordance with the first aspect of tiie present invention, the 
TJMSCyVLR 32 communicates with the HLR 10 to receive and store the preset first and second 
information items fix)m the HLR 10 upon registering location information of a called subscriber, 
and conmiunicates with the IP 50 on the basis of the stored fiist and second information to receive 
a replacement sound for the ring back tone from the IP 50 and to provide the received replacement 
sound for the ring back tone to a corresponding caller upon receiving a called-subscriber call 
connection request As another example, in accordance with the second aspect of the present 
invention, the O^MSCAH^R 31 receives a destination location information response message 
fix)m the HLR 10, and then not only sends a call connection request to the T_MSCAnLR 32 as ui 
the conventional method but also simultaneously sends, to the IP 50, the call connection request on 
the basis of the first and second information items contained within the destination location 
information response message. 

The IP 50 stores various sounds, and communicates with the O^MSCWLR 31 and the 
TJVlSCyVLR 32 over the gateway 40 to provide the stored sounds to the O^MSCWLR 31 and 
the TJVISCA^R 32. In accordance with the first and second aspects of the presrat invention, a 
plurahty of IPs 50 are configured. The variovis sounds for subscribers corresponding to the 
routing information of the second information (classified on the subscriber telephone number-by- 
nxunber basis, the subscriber telephone office number-by-number basis, the subscriber telephone 
oflSce number group-by-group basis or the subscriber's major activity area-by-area basis) are 
distributed and stored in the plurality of IPs 50 on the subscriber telephone number-by-number 
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basis, the subscriber telephone office number-by-numb^ basis, the subscriber telephone office 
number group-by-group basis or the subscriber's major activity area-by-area basis. In other 
words, each IP 50 stores only the sounds of corresponding subscaibers classified on the subscriber 
telephone number-by-number basis, the subscriber telephone office number-by-number basis, fiie 

5 subscriber telephone office number group-by-group basis or the subscriber's major activity area- 
by-area basis. Specific routing digits are assigned to the respective Ps 50. 

The IP server 70 communicates with the IP 50 over the Internet network 60 to specify 
types of sounds to be provided to the O^MSCWLR 3 1 and flie T_ MS(7VLR 32 by tiie IPs 50 on 
the basis of infomiation selected fi'om a group consisting of identification information associated 

10 with a called subscriber con'esponding to a call connection request, identification information 
associated with a caller corresponding to the called subscriber, call connection request time 
information and other information items (or on a caller-by-caller basis, a caller group-by-group 
basis, a caller age-by-age basis, a caller sex-by-sex basis and/or a caller job-by-job basis). For 
example, if a code is assigned to each of various sounds stored in the IPs 50, a called party 

15 specifies and selects a caller, a caller group, a calling time or etc. yAien the called party is 
subscribed to the service or changes its information, and the called party specifies a sound 
corresponding to the cail^r, the caller group, the calling time or etc., information associated with 
the specified soimd can be kept in the form of a table and corresponding sound information can be 
provided to the IP 50 on the basis of the table in response to a sound information request from the 

20 IP 50 . Thus, the IP 50 provides a sound corresponding to sound information from the IP server 
70 to tiie T_MSCA^ 32. 

The web server 100 is coupled to the DP 50 or the IP server 70 over the Internet network 
60 and can add a new sound in the IP 50 or change information of a specified sound 
(corresponding to a caller, a caller group, a calling time or etc.) of tiie P sever 70 and a sound code 

25 corresponding to the sound information. A subscriber can perform tiiese addition and change 
opotitions through a web page provided by the web server 100. 

FIG. 4 is an exemplary view illustrating network connection relations between MSCs 31 
and 32, gateways (CGSs) 40, intellectual peripherals (IPs) 50 and IP servers 70 associated vsdth the 
system shown in FIG, 3. As shown in FIG. 4, the gateways (CGSs) 40 serve as a device for 

30 combining trunks to improve a drawback where the gateways 40 are coupled to the TPs 50 and the 
MSCs 31 and 32 in the fonn of a fuU mesh- La accordance with the present invention, for 



9 



wo 2004/023829 




PCT/KR2003/001588 



example, if the capacity of an IP 50 corresponding to IP#a can accommodate two hundred 
thousand subscribers, IP routing digits are set as IP#n connection digits for the two hundred 
thousand subscribers. On the other hand, if the number of subscribers exceeds two hundred 
thousand subscribers, a classification process is performed on the subscriber telephone number-by- 
number basis, the subscriber telephone of&ce number-by-number basis, the subscriber telephone 
ofiBce number group-by-group basis (i.e., HLR system-by-system basis) or the subscribCT's mqor 
activity area-by-area basis in response to a selection of the operator. 

Further, the HLR 10 sets routing digits for IP#(n+l), IP#(n+2) and IP#(n+3) in a xanit of 
two himdred thousand subscribers. The IPs 50 corresponding to IP#n, IP#(n+l), IP#(n+2) and 
P#(n+3) have sounds for subscribers classified (on the subscriber telephone number-by-number 
basis, the subscriber telephone office number-by-number basis, the subscriber telephone office 
number group-by-groiq? basis or the subscriber's major activity area-by-area basis) in a unit of two 
hundred thousand subscribers, thereby reducing trunk resources for metropolitan and rural areas, 
efficiently distributing and accommodating subscribers, and preventing a service disable state due 
to excessive consumption of trunk resources. 

FIG. 5 is a flowchart illustrating the method for controlling routing information for IPs in 
the subscriber-based ring-back-tone service in accordance with the first embodiment of the present 
inventioiL In other words, FIG. 5 shows the flowchart of a routing control method performed by 
the HLR 10 in a procedure of processing the subscriber-based ring-back-tone service using the 
T_MSC 32 as in conventional method shown in FIG. 1 . 

First, i^on receiving a location registration request message fi-om the TJVISC 32 (S501), 
the HLR 10 confirms a subscriber profile and determines \Adiether the location registration request 
message has been received fiom a subscriber of the service in accordance with the present 
invention, i.e., whether a terminal having transmitted a location registration request is subscribed to 
the service in accordance with the present invention (S502). If the service subscriber has not 
transmitted the location registration request, tiie HLR 10 transmits, to the T_MSC 32, only a 
location registration-related response message as in the conventional method (S503). On the 
other hand, if the service subscriber has transmitted the location registration request, the HLR 10 
contains service setting information and roviting information (e.g., routing digits used for routing 
information to an intellectual peripheral (DP) 50) to be sent to the IP 50 within the response 
message, and sends the response message to the T_MSC 32 so that the T_MSC 32 can have 
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corresponding information (S504). Next, the above step S504 will be described in detail. If it is 
determined, at the above step S502, that the service subscriber has transmitted the location 
registration request, the HLR 10 determines whether the routing infomiadon is classified on a 
subscriber telephone number-by-number basis, a subscriber telephone oflBce number-by-number 
5 basis, a subscriber telephone ofiBce number groi5>-by-group basis (i.e., HLR system-by-system 
basis) or a subscriber's major activity area-by-area basis. 

If the HLR 10 determines that the routing information is classified on the subscriber 
telephone office number-by-numba: basis, it searches for routing digits hereinafter, referred to as 
"IP#n") for an IP 50 corresponding to a subscriber telephone office number and then provides the 

10 searched routing digits IP#n as the routing information to the T_MSC 32. As a result of 
operations of the above steps S501 to S504, the T_MSC 32 has the service setting information for 
a called subscriber and the routing information for the IP 50. 

Then, if an arbitrary caller sends a call connection request to a terminal (or called 
terminal) of a service subscriber Oiereinafter, referred to as a "called subscriber'') using the caller's 

15 terminal (hereinafter, referred to as a "calling terminal"), a corresponding 0_MSC 3 1 requests that 
the HLR 10 provide destination location information (S505). 

In response to the destination location information request, the HLR 10 requests that the 
T.MSC 32 provide routing inforaiation (S506). The T^MSC 32 provides, to flie HLR 10, the 
routing information, i.e., a temporary local directory number (TLDN), as a response to the request 

20 (S507). 

The HLR 1 0 makes a response to the destination location information request contained 
at tiae above step S505 by providing the TLDN routing information to the 0_MSC 31 (S508). 
Then, tiie 0_MSC 3 1 sends an ISUP call connection request to tiie TJVISC 32 on the basis of the 
TLDN routing information so that a trunk communication path can be established between the 

25 O^MSC 31 and tiie T^MSC 32 (S509). 

If the T_MSC 32 confirms service setting information stored (at the above step 504) ki 
its own device and determines that a corresponding called subsaiber is a service subscriber and is 
in a service activation state, the T_MSC 32 sends the ISUP call connection to the IP 50 
corresponding to routing digits IP#n among the IPs 50 on the basis of the routing digits IP#n being 

30 the routing mformation for the IP 50 stored at tiie above S504 and establishes a communication 
path between the T_MSC 32 and tiie JP 50 corresponding to the routing digits IP#n. The 
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T_MSC 32 provides originating and terminating telephone nxunbers to the DP 50 along v/ith the 
ISUP call connection request (S510). 

As a result, a communication path is established between the 0_MSC 31, the T_MSC 
32 and the IP 50 corresponding to the routing digits IP#a 
5 If routing digits received from the HLR 10 at the above step S504 are IP#(n+l) rather 

lhan IP#n as an example, the T_MSC 32 sends the ISUP call connection request to the IP 50 
corresponding to the routing digits IP#(n+l) and establishes a communication path between tiie 
T_MSC 32 and the IP 50 conesponding to the routing digits IP#(n+l) at the above step S5 10. 

After the above step S5 1 0, the IP 50 having the routing digits IP#n requests the IP server 

10 70 to provide a sound code on the basis of the originating and terminating telephone numbers 
received at the above step SIO (S51 1). In response to the request, the IP server 70 searches for 
the sound code linked to the received originating and terminating telephone numbers and provides, 
to the IP 50, the searched sound code as a response to the request contained at the above step S51 1 
(S5 12). The IP 50 having the routing digits IP#n sends a replacement sound corresponding to the 

15 transferred sound code to the calling tenninal through the established communication path in place 
of a ring back tone (S5 1 3). 

If the called subscriber receives a telephone call while the replacement sound is 
transferred in place of tiie ring back tone, the T_MSC 32 recognizes the fact that the called 
subscriber has received flie telephone call and sends an ISUP call release request to the IP 50 

20 having tiie routing digits IP#n so that a trunk call associated with the IP 50 having the routing digits 
IP#n can be released (S514). Simultaneously, communication between tiie caller and the called 
subscriber is performed over the communication path between tiie 0_MSC 3 1 and the T_MSC 32 
(S515). 

FIG. 6 is a flowchart illustrating the method for controlling routing information for IPs in 
25 tiie subscriber-based ring-back-tone service in accordance with the second embodiment of the 
present inventiorL FIG. 6 shows tiie flowchart of a routing control mefliod performed by the 
HUR 10 in a procedure of processing the subscriber-based ring-badc-tone service using the 
0_MSC 3 1 as in tiie conventional method shown in FIG. 2. 

First, if an arbitrary caller sends a call connection request to a terminal (or called 
30 terminal) of a service subscriber (hereinafter, referred to as a "called subscriber*') using tiie caller's 
terminal (hereinafter, referred to as a "calling terminal"), a corresponding O JMSC 3 1 requests that 
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the HLR 10 provide destination location information (S601). 

In response to the destination location information request, the HLR 10 requests that the 
T^MSC 32 provide routing information (S602). The T_MSC 32 provides, to the HLR 10, flie 
routing information, i.e., a temporary local directory number (TLDN), as a response to Ihe request 
5 (S603). 

The HLR 10 makes a response to the destination location information request contained 
at the above step S60 1 by sending the routing information to the 0_MSC 3 1 . When making the 
response, the HLR 10 confirms a subsaiber profile and determines whether a corresponding called 
party is a service subscriber, i.e., whether the called terminal is subscribed to the service in 

10 accordance with the present invention (S604). If the corresponding called party is not the service 
subscriber, the HLR 10 contains only the TLDN within a response message to the destination 
location information request, and sends the response message to the 0_MSC 31 as in the 
conventional method (S605). On the other hand, if the corresponding called party is the service 
subscriber, the HLR 10 contains service setting infiDrmation and routing information (e.g., routing 

1 5 digits used for routing information to an IP 50) to be sent to the IP 5 0 within the response message, 
and sends the response message to the 0_MSC 3 1 (S606). 

Next, the above step S606 will be described in detail. If it is detemiined, at the above 
step S604, that the called party is the service subscriber, ttie HLR 10 determines whether the 
routing information to be sent to the IP 50 is classified on a subscriber telephone number-by- 

20 number basis, a subscriber telephone ofBce number-by-number basis, a subscriber telephone office 
number group-by-groiq) basis (i.e., HLR system-by-system basis) or a subscriber's major activity 
area-by-area basis. If the HLR 10 determines that the routing infomiation is classified on the 
subscriber telephone office number-by-number basis, it searches for routing digits IP#n or 
IP#(n+l) (referred to as "IP#n" in this embodiment) for an IP 50 correqjonding to a subscriber 

25 telephone office number and provides the searched routing digits IP#n to the TJVISC 32. 

In response to the response message fiiom the HLR 10 according to a result of the 
performance of the above step S605 or S606, the 0_MSC 31 sends a trunk (or ISUP) call 
connection request to only the T_MSC 32 and then establishes a communication path between the 
O^MSC 3 1 and the T^MSC 32 (S607). At this time, tiie 0_MSC 3 1 selectively sends an ISUP 

30 call connection request to the IP 50 having the routing digits IP#n and then establishes a 
communication path between the OJS4SC 31 and the IP 50 (S608). In this embodiment, the 
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above steps S607 and S608 are simxiltaneously performed since the called party is the subscriber of 
Ihe service in accordance with the present invention. 

If routing digits received jfrom the HLR 10 at the above step S606 are IP#(n+l) rather 
flian IP#n as an example, the 0_MSC 31 sends the ISUP call connection request to the IP 50 
5 corresponding to the routing digits IP#(n+l) and establishes a communication path between Ihe 
0_MSC 3 1 and the IP 50 corresponding to the routing digits IP#(n+l) at the above step S608. 

If the communication path has been established between tiie 0_MSC 31 and the IP 50 
corresponding to the routing digits IP#(n+l) at the above step S608, the IP 50 having the routing 
digits IP#n requests the IP server 70 to provide a sound code on the basis of tiie originating and 

10 terminating telephone numbers (S609). In response to the request, the IP server 70 searches for 
the sound code linked to the received originating and terminating telephone numbers and transfers 
the searched sound code as a response to the request contained at the above step S609 (S610). 
The IP 50 having tiae routing digits IP#n sends a replacement sound corresponding to the 
transferred sound code to the calling terminal through the establidied conmiunication path in place 

15 of a ring back tone (S61 1). 

If the called subscriber receives a telephone call while the replacement sound is 
transferred in place of flie ring back tone, tiie OJVISC 31 lecognizes the fact that the called 
subscriber has received Ihe telephone call and sends an ISUP call release request to the IP 50 
having the routing digits IP#n so that a trunk call associated with the IP 50 having the routing digits 

20 IP#n can be released (S612). Simultaneously, communication between the caller and the called 
subscriber is performed over the communication path between the 0_MSC 3 1 and the TJVISC 32 
(S613). 

Industrial Applicability 

25 

As apparent fix)m the above description, the present invention provides a method for 
controlling routing information for intellectual peripherals (TPs) in a subscriber-based ring-back- 
tone service, wiiich can efiBcientiy employ trunk resouix:es coupled between mobile switching 
centers (MSCs) and IPs by changing routing digits on a subscriber telephone number-by-number 
30 basis, a subscriber telephone ofiBce number-by-number basis, a subscriber telephone office number 
group-by-group basis (i,a, home location register (HLK) system-by-systam basis) or a subscriber's 
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major activity area-by-area basis according to a selection of an operator, thereby preventing over- 
loading of trunk resources and preventing a service disable state due to excessive consumption of 
the trunk resources coupled from the MSCs to the IPs. 

Furthermore, the method of the present invention enables service subscribers to be 
eflfidently distributed and connected to correspondiag IPs according to a routing control operation 
of an HLR on tiie basis of IP capacities in a state vdiere a small number of IPs are shared between 
a large number of MSCs at a service initial time, thereby preventing over-loading of trunk 
resources and preventing a service disable state due to excessive consumption of the trunk 
resources. 

Altiiough the present invention has been described in connection with specific preferred 
embodiments, those skilled in the art will appreciate that various modifications, additions, and 
substitutions to the specific elements are possible, without departing from the scope and spirit of 
the present invention as disclosed ia the accompanying claims. 
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Claims: 

1. A method for controlling routing information for intellectual peripherals (IPs) in a 
subscriber-based ring-back-tone service, the routing infoimation being controlled by a home 
location register (HLR) while the subscriber-based ring-back-tone service is processed using a 
terminating mobile switching center, comprising the steps of: 

(a) classifying the routing information to be routed to the IPs corresponding to subscribers on a 
subscriber telephone number-by-number basis, a subscriber telephone office number-by-number 
basis, a subscriber telephone office number group-by-group basis or a subscriber's major activity 
area-by-area basis in response to a selection, and setting and registering the classified routing 
information in the HLR; and 

(b) when the HLR receives a location registration request message fi:om a terminal of an 
arbitrary subscriber, allowing the HLR to contain, within a response message to the location 
registration request message, a corresponding routing information item to be routed to an IP 
corresponding to the subscriber's terminal among the classified, set and registered routing 
information and to provide the response message to a corresponding mobile switching center. 

2. A method for controlling routing information for intellectual peripherals (IPs) in a 
subscriber-based ring-back-tone service, the routing information being controlled by a home 
location register (HLR) while the subscriber-based ring-back-tone service is processed using an 
originating mobile switching center, comprising the steps of: 

(a) classifying the routing information to be routed to the IPs corresponding to subscribers on a 
subscriber telephone number-by-number basis, a subscriber telephone office number-by-numb^ 
basis, a subscriber telephone office number group-by-group basis or a subscriber's major activity 
area-by-area basis in response to a selection, and setting and registering the classified routing 
information in the HLR; and 

(b) vvdien the HLR receives a destination location information i^uest message fiom the 
originating mobile switching center according to a call connection request fiom a calling terminal 
to a called terminal, allowing the HLR to contain, within a response message to the destination 
location information request message, a corresponding routing information item to be routed to an 
JP corresponding to the subscriber's called terminal among the classified, set and registered routing 
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information and to provide the response message to the originadng mobile switching center. 

3. The method as set forfh in claim 1, v^erein a large number of IPs are configured so 
that sounds for subscribers associated with the routing information classified on the subscriber 
telephone number-by-number basis, the subscriber telephone office number-by-number basis, the 
subscriber telephone office number group-by-group basis or the subscriber's major activity aiea- 
by-area basis can be distributed. 

4. The method as set forth in claim 2, wherein a large number of IPs are configured so 
that sounds for subscribers associated with the routing information classified on the subscriber 
telephone number-by-number basis, the subscriber telephone office number-by-number basis, the 
subscriber telephone office number group-by-group basis or the subscriber's major activity area- 
by-area basis can be distributed. 
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